The rate of bipolar spindle assembly depends on the microtubule-gliding velocity of the mitotic kinesin Eg5.
During early embryonic cycles, the time required for mitotic spindle assembly must match the autonomous cell cycle oscillations because a lack of coordination between these two processes will result in chromosome segregation errors. Members of the widely conserved BimC kinesin family are essential for spindle formation in all eukaryotes, and complete loss of BimC function results in monopolar spindles that have two spindle poles that are not separated. However, the precise roles of BimC motor activity in the spindle assembly process are not known. To examine the contribution of BimC kinesin's motor activity to spindle assembly, we generated and characterized mutants of Eg5, a vertebrate BimC kinesin, with reduced in vitro microtubule-gliding velocities. In Xenopus egg extracts, we replaced endogenous Eg5 with recombinant wild-type or mutant motor proteins. By using centrosome-dependent and centrosome-independent spindle assembly assays, we found that mechanisms that determine spindle size and shape were robust to approximately 6-fold reductions in Eg5 motility. However, the spindle assembly process was slower when Eg5 motor function was impaired. This role of Eg5 was independent of its contribution to centrosome separation. We provide evidence that Eg5 is a rate-limiting component of the cellular machinery that drives spindle assembly in vertebrates.